Project 495 will undoubtedly refine this picture but in addition, it seeks to develop a more detailed understanding of the mechanisms responsible for these patterns. This report reviews examples of recent research concerned with identifying underlying mechanisms, and concentrates on the role of studies examining abrupt events and rapid changes.
Modern Observations
Tsunamis leave deposits that are 'out of place', such as marine sand layers within a terrestrial peat or freshwater lake (e.g. Dawson et al., 1991; Bondevik et al., 1997a, b,) . In themselves, these attributes are not unique, since storm surges can also deposit marine sediments many metres above normal tidal levels (Dawson & Shi, 2000) . Ongoing research is investigating the processes and impacts of modern tsunamis to develop a clearer picture of the distinctive anatomy of these events (e.g. Maramai et al., 2005a, b) . Comparative studies examining both storm and tsunami deposits are particularly valuable in this respect (e.g. Nanayama et al., 2000) . A recent example is the study by Goff et al. (2004) in New Zealand, who examine sediments from a 15 th century tsunami and a large storm that occurred in 2002. The results show clear differences in their sedimentology, continuity and extent. This type of information enables the development of a set of diagnostic criteria for the identification of palaeotsunami deposits (e.g. Goff et al., 2001; Smith et al., 2004; Bondevik et al., 2005; Williams et al., 2005) .
In contrast to their sandy counterparts, rocky shorelines currently lack detailed sedimentary facies models describing the processes responsible for the formation of coarse deposits (Felton & Crook, 2003) . Consequently, interpretations from these environments are more equivocal, relying on supporting evidence and argument (e.g. McMurtry et al., 2004; Scheffers, 2004) . This situation is complicated by new data Author's Final Copy -TARA (http://www.tara.tcd.ie) 3 indicating that the influence of storm waves may be greater than previously thought.
Whilst attempts have been made to model the size of wave required to lift blocks of a given mass (e.g. Nott, 2003) , recent studies of modern deposits suggest these significantly overestimate the size of the waves involved (e.g. Mastronuzzi & Sanso, 2004) . For example, Williams & Hall (2004) graphically illustrate the power of storm waves in their description of megaclasts from cliff-tops along the Atlantic Irish coast.
Here, boulders weighing several tonnes are recorded up to 50 m above sea level. It is likely that as more data are collected, the power of storm waves will be reassessed, and this may prompt the reinterpretation of some purportedly tsunamigenic deposits.
Palaeoenvironmental reconstructions
The number, distribution and height of waves associated with a tsunami reflect the mechanism responsible for its formation. For example, in the case of a fault-related tsunami, runup height rarely exceeds twice the fault slip (Okal & Synolakis, 2004 analysis of these deposits provides information on the anatomy of this intensively studied palaeotsunami. These results confirm that the slide was actually associated with more than one wave, supporting earlier evidence of multiple waves inferred from deposits on the Shetland Isles (Bondevik et al., 2003) . Tooley & Smith (2005) show that this signal is robust even within a high-energy setting, describing two fining-up sequences in coarse deposits of sand and gravel from Scotland.
Reconstructing runup height from a palaeotsunami requires information on the maximum altitude attained by the waves, and the altitude of sea level at the time of the event. Runup heights based on the inland limit of sand layers are treated as minimum estimates since water levels commonly exceed the height of sediment deposition (Dawson, 1999; Dawson & Shi, 2000) . Many studies rely on estimates of former relative sea-level derived from geophysical models of the glacial-isostatic adjustment process (e.g. Bondevik et al., 2003) . In an interesting development, Smith et al. (2004) use the tsunami deposits as a time horizon. By locating the inland limit of inter-tidal sediments capped by this marker, the shoreline position at the time of the tsunami can be reconstructed and subsequent patterns of land movement identified. A variable pattern of runup height is revealed which Smith et al. (2004) attribute to wave modification by the coastline, and differences in the state of the tide at the time of the event.
Accurate dating is central to all reconstructions and is particularly important where the timing of the event is considered a diagnostic feature. In common with many sea Whilst the precise year is uncertain, fish skeletons and plant macrofossils preserved within Storegga slide deposits suggest that the tsunami occurred in late autumn (Bondevik et al., 1997; Dawson & Smith, 2000) .
Whilst dating sediments can constrain the timing of an undated event, it may also be used to identify a tsunami deposit by association with a known occurrence. In fact, the nature of coastal sedimentation is increasingly being tied with tsunami risk. Using a catalogue of historic tsunamis in the Pacific Ocean, Gusiakov (2005) shows that sedimentation has a strong control on the likelihood that an earthquake will generate a tsunami. In this paper, written almost a year before the Indian Ocean Intriguingly, this post-seismic uplift appears to have persisted for several decades rather than occurring abruptly. The authors conclude that a more detailed picture of Author's Final Copy -TARA (http://www.tara.tcd.ie) 9 earthquake deformation cycles in this area is necessary before the long-term balance between inter-seismic subsidence and post-seismic uplift can be determined.
III. Meltwater Pulses
Abrupt changes in sea level have occurred during the late Glacial and Holocene in response to injections of meltwater from terrestrial ice sheets. Work is ongoing to constrain the timing, magnitude and source of these meltwater pulses (MWP). In 
IV. Recent Sea Level Changes
Separating mass-related eustatic sea level changes from those due to steric effects or the redistribution of water around the globe becomes increasingly difficult after the As geological records are probed at higher levels of resolution, the pattern of variability exhibited alters. In some instances, changes are greater than previously thought, such as the surprising amount of interglacial sea level variability emerging from coral records (Thompson and Goldstein, 2005) . In others, an apparently widespread abrupt event may be resolved into separate anomalies or more gradual changes, complicating the relationship between cause and effect (e.g. Rohling & Pälike, 2005) . Sea level research faces the particular challenge of linking satellite, tide gauge and geological records together, each of which possess contrasting precisions, resolutions and apparent variability.
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Whilst satellite missions such as GRACE will provide new pictures of the global ocean, and feedback into the development of glacio-isostatic models (Peltier, 2004) , a long-term perspective can only be provided by geological data. Consequently, attempts to link detailed, high-precision sea-level reconstructions with instrumental records are of critical importance (Gehrels et al., 2001; 2005; Donnelly et al., 2004 ).
These will require continued improvement in the methods used to fix the age and altitude of past relative sea-level. Age control is a particular challenge, and will require better methods of age interpolation (e.g. Gehrels et al. 
